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PROGRESS REPORT ON GEOLOGIC STUDIES 

IN THE CAPITOL REEF AREA 0 WAYNE COUNTY,, jTAH

By J. Fred Smith, Jr., E v N^al Hinrichs, and Robert G, Luedkc

ABSTRACT

During 1951 about 60 square miles of the Capitol Reef area, Wayne County. Utah, the northern end of the 

Waterpocket Fold, was mapped by plane-table methods on a scale of 1:62,500. Formations, with an approxi­ 

mate aggregate thickness of 3,200 feet, range from the Coconino sandstone of Permian age to the Navajo 

sandstone of Jurassic (?) age. About 35 linear miles of Shinarump conglomerate of Triassic age was examinesd 

in detail. Cliffs 900 to 1, 000 feet high form the west, face of Capitol Reef, which is on the east and northeast 

flanks of a structural and topographic dome.

The uranium deposits are in the basal part of the Shinaiump conglomerate, Zippe^e and metatoibernite 

are the uranium minerals found, and are associated with copper minerals, carbonaceous matter, clay beds, 

a thick bleached zone at the top of the Moenkopi formation, and channels oi scorns in the top oi the Moenkopi 

The highest radioactivity is in a clay bed at the base of the Shinarump conglomerate, and was detected at 

7 localities between Grand Wash and Capitol Gorge, at the Birch Spring prospect in Moonie Draw, and at the 

Oyler mine in Grand Wash.



INTRODUCTION

P u: c c  . e ci woi k

This report dea.k with the first season's field woik on the uranium deposits and on the sedimentary rocks 

in the Capitol Reef area, south-central Utah (fig, 1). The objectives of the work are three-fold: (1) to find 

geologic guides, for prospecting and determine controls and habits of the uranium deposits, (2) to select area* 

favorable foi exploration for concealed deposits., and £,3j T.O study the areal setting of the deposits by general 

geologic mapping and by detailed studies of the Shinarump conglomerate, the formation in which most of the 

manium is found,, and associated formations. The work reported here was done on behalf of the Division of 

Raw Materials of the Atomic Energy Commission.

Previous work

Little geologic work has been done in the C&pitol Reef area, and it was of a reconnaissance nature, 

Dutton (1880^ during his srudi&s of the High Plateaus of Utah, examined the Aquarius Plateau and Thousand 

Lake Mountain, located stoulhwe^t and northwest of the Capitol Reef area, respectively. He mapped the 

western p«trt of the area on a scale of 1 inch to 5 miles. Gregory and Anderson (1939) wrote a report on the 

Capitol Reef Nations! Monument. They measured siuatigiaphic sections in the area but did not map geology. 

Hunt, Averitt, and Miller, !;in press), a? pa?.t of their work on the Henry Mountains to the east, mapped the 

Waterpocket Fold in the southeastern part of the Capitol Reef area. Geologic work in adjacent areas has 

been done by Gilluly (1929) and Gilluly and Reeside (1928) in the San Rafael Swell to the north, and by 

Gregory and Moore ?L931) on the Kaip&rowitz Plateau and the Circle Cliffs to the south. Examinations of 

The Oylet mine were made by D 0 L 0 Fverhau, ,1950, pp 0 4-6) of the Atomic Energy Commission in 1950 and 

by D. G 0 Wyant of the Geological Survey,

Field methods

About 60 square miles, was mapped on a sc<le of j :62, 500,, and approximately 35 linear miles of the 

Shinaiump conglomerate wa<? examined in deu.il in 1951 (fig 0 2). Mapping was done by a combined use of 

pl»ne-«3ble method? ^nd aeusl photographs,, Control ior :he plane-table mapping was expanded as a



FIGURE 1. INDEX MAP UTAH
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FIGURE 2. CAPITOL REEF AREA, WAYNE COUNTY, UTAH



primary tiiangulatior. net .irom A measured h^.r-irr, <~'f>.c pomr on  o'rmciora} eenuets were located by

Coj.iv&.ca were {;rv; mapped or \.e ". i* pno;.og''.aprr; rb?t were used a; guide? in sketching OR the

plane ~^f>lc; j he. &:.-  

To p o g f .4. p h y;  -  i g d r a i n a. g e

l"ic:.n HighwcY V4 divide' the *i <= mapped v?u.':rig 1951 ;nto 2 topographic units;   ''!} Capitol Reef, an 

ate oi cliffs facing in gtneral to the southwest, -aid ;T> j'ne ^.luctual and topographic dome lying between 

the reef and the Aquarius Plateau to me west,

The crest of Capitol Reef is 900 to 1, 000 feet above its base on the west. The northern part is indented 

with sever&l deep re-en.tiints £ whereas the southern pan is a more even curve of cliffs. A vertical cliff of 

massive red-brown sandstone forms rhe top 325 to 400 feet. Selow it are steep slopes and ledges of vari­ 

colored cl2.y:itone., ?iltbtone r and sandstone covered in pla.ce& by large talus boulders of sandstone. Low 

hill-: and butter h.i.ve Dren eroded in the shi.ies A, .id 'Ji.vtone in and near the. re-f.ntr^nts,

The dome southwest of the Reef is cut on trie eastern fUnk by goiges and canyon?, 50 ,o 500 feet deep, 

Eiscward-flowiig streams, all tributaries ro the m^jof peiennial stream., the Fremont River, have cut 

through the s-edimtnr? on the eastern flank., cedf dip on trie average 10 F_ .ind NE., and for m the dip-slope 

surface between canyorts.

Four canyon? extend etitwaid through the Reef.. From no.nh to south they are: (1) the Fremonr River 

canyon, { 2 \. Grand W&sh, ..3j Capitol Gorge, and (4) Pleasant Cieek canyon. The western ends of the 

firs? three canyons are shown on figure 3. These 4 canyon? are steep- walled and narrow; their meandering 

couircs Are in piit joint-controlled,

In the mapped area all streams except the Fremont River and Sulpha? Creek are intermittent. The 

Fremont River is; the larges? perennial stream and dr^in^ most of The ares. Intermittent sr.reams are dry 

during all but a few days a year, but they rise 5a-pidly g,f:er even moderate rains and cause flash floods, 

Run-off i?., ripid, became lit:le or no soil arto yegerarion bold f.he wafer That f.zlir. on the steep slopes,



STRATIGRAPHY

FoimatioR'- r«nge irom the Coconino sandstone of Petmian age to the Navajo sandstone of Jurassic (?) 

age (fig. 3,. Table 1 gives b:ief description.1, of tne bediock units. Quaternary sand and gravel cap benches 

and pediments, and Recent alluvium covers bediock along the major streams.

Pei rn a ni oc ks

Two formations of Peimian age *reexposed t they are the Coconino sandstone and the Kaibab limestone, 

having a total thickness of at least 650 feet. These Permian rocks are in general buff or white in contrast 

to the dark reds arfd browns of the overlying rocks.

Coconino sandstone

The Coconino sandstone, exposed in small areas west of the Reef, forms the lower walls of steep -sided 

canyons. The total thickness was not measured but an estimated minimum of 500 feet is exposed in the 

canyon of the Fremont River.

The sandstone is very fine- to fine-grained, white, cross-laminated, and in massive beds 3 to 30 feet 

thick. Quartz, the chief constituent, is in well-rounded grains that are well -sorted in most beds. Muscovite 

and a few dark minerals constitute a very small percentage of the rock, which is cemented by silica but is 

not exceptionally hard in most places. Fyrite concretions, as much as 6 inches across, some of which have 

been altered to limonite, are abundant locally. Scattered chert nodules range in diameter from half an 

inch to 1 1/2 inches.

The base of the Coconino sandstone is not exposed.

The contact with the overlying Kaibab limestone is a transition zone of interbedded sandstone and 

limestone. The contact has been drawn at the top of the cross-laminated sandstone beds.

Kaibab limestone

Kaibab limestone crops out in the canyon? we^t of Capitol Reef and locally caps divides between 

canyons U is 154 feet thick along Sulphur Creek but has not been measured elsewhere. Creamy white
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calcsieou' intone and in places, '.andr.tone ir<d cn-ilky bedr nuke up the Kaibab. Few beds of ne^ily pure 

lime?!one were founci in the xrr.i, mapped, die: nodules ^c prominent throughout the formation.

The conu,cT be; we en fhc Krtib/o limey one i r.d inc. overling Moenkopi formation is regular in the short 

distance; where u ii nor ob-curtcJ by t«.Iu;.., m mo<: puce." it ir, a sha:p boundary between the creamy white 

calcareous seek o: the- K&ibab and the: yellowish -g:ay and pale reddish-brown thin-bedded siltstone of the 

Moenkopi

T ? i A s s i c rocks

Tdi^&s sr©!,iAS, afeorot 1,4.03 fef,? it1 toica;! S-irkneB^, eo^v-s appiroximaiEely ttwo-EMzds of the asea mapped 

during 1951. In &scending order the Tilassic units are the Moenkopi formation, the Shinarump conglomerate, 

«nd the Chinle formation. These rocks vary widely in composition, color, grain size, and texture, but most 

are red and giay clay, claynone., «iltstone, and oii

Moenkopi formation

The Moenkopi formation, exposed along the base of Capitol Reef and on the dome west and south of 

the Reef is 897 feet thick from sec 6, T, 29 S 0   R. 5 E. to Sulphur Creek. It is divisible into four main units, 

which are in ascending order; 1} thin-bedded siltstone, 2) limestone, sandy limestone, and calcareous siltstone, 

3) massive sandstone and siltEtone, i.nd 4} siltstone, and claystone with very thin beds of sandstone. The lower 

Moenkopi formation shown on figure 3 by the symbol Trml consists of units 1 and 2; the upper Moenkopi forma­ 

tion, Trmu, consists of units 3 and 4.

The lowest unit of siltstone is 94 feet thick Along Sulphur Creek but appears to thin to the southeast. It 

ii chiefly pale reddish-brown with A lower faction of yellowish-gray, Beds range in thickness from an eighth 

of an inch to 1 1/2 inches most are slightly less, than half sn inch thick, Small ripple marks are abundant. 

The thin beds weatner into pl«ty fragment: ^nd stand in steep slopes became the overlying limestone forms 

cliff*. Pods of pmk rock gyp-urn are p&iallel to '.he bedding, and veinlet* of white selenite are parallel to 

and at angles to the bedding

The limestone unit formv exteirive dip slope" on ?he dome wett of Capitol Reef. It is 136 feet thick



along Sulpha? Creek in sec 7, T.. 29 S., R, 6 E To the southwest it thin? zr-d may be no more than 50 feet 

thick west of Capitol Wa.i-h. The unit contains limes'onc. oolitic limestone, r.andy limestone, and calcareous 

siltstone. h may be conelo-ive with the Sinbad member 01 the Moenkop: form.;!.'.on in the Sa,n R3.fa.ei Swell 

(Gilluly. 1929.. p. 83).

Limestone beds are a variety of yellowish colors Weathered surfaces aie slightly darker than fresh 

surfaces. Limestone strata are both mssuve snd thin, ranging from half s> foot to 10 feet in thickness Jn 

places the beds tie thinly laminated. A zone about 40 feet below the top of ;.he formation in Sulphur 

Creek contains numerous small pelecypods and gastropods; fossiliferous limestone also form? the cap of much 

of the dome west of Capitol Reef. Pockets in the limestone, as much as 1 inch long, contain specks of 

hydrocarbons.

Othe> beds in the lime; tone unit are: oolitic limestone in beds 2 to 8 Inches thick, calcareous siltstone 

in beds 2 to 6 feet thick with *n eighth to half an inch thick lamination? and sandy limertone and calcareous 

sandstone in beds geneiclly ^ ha-11 to 1 1/2 feet thick.

This unit forms prominent cliffs along canyon walls.

UnitS, sandstone and siltstone, is 304 feet thick in sees, 5, 7. and 8 0 T. 29 S., R. 6 E. Fresh surfaces 

are pale reddish-brown, and weathered surfaces aie the same color throughout the unit e?"cept fo: some 

lighter-colored beds of sandstone that comptise a very jma.ll percentage of the entire formation. Sandstone 

is fine- to very line-grained in beds ranging from halt <in inch to about 12 feet in thickness. The evenly 

bedded lower 50 feet is in bf.ds half an inch to 1 foot thick, and above the iowei 50 feet beds are more massive 

and as much as 12 feet thick. Abundant tmall-scale cross-laminations are in the: massive sandstone, Seoul's 

and channel fillings are common in the upper half of the unit- scouis range in depth from a few inches to about 

15 feet. Large and small ripple trucks, chiefly oscillation ripples., are abundant throughout this unit.

In areas where these beds are exposed streams have cut steep-sided canyon*, and gulches- to form greatly 

dissected terrain of low relief. The massive beds form ledges along the valley sides and, in many places, 

box canyons neat stream hea.d«.

The upper unit of the Moen.kopi formation, 363 feet thick in the SW 1/4 of sec. 5, T. 29 S, , R, 6 E., 

is chiefly siltstone with some cl«>stone and a few thin beds of very fine-grained sandstone. The dominant



colo/ ii, feddi-n b-own. Silt^oae bed', .:-.?: ngt- in  fr^ckm-^ from 3 inchec. to 3 feet mo;;t are between 1 and 3 

let? »nd .51 rt ttti r,Iyr }«rmn.f. V ».G ^ ! n pl.uf. ".it :e c-t»*owr. Mi: ror.t, is ble^.cJit.d -?long the bedding ro & very 

pc,h gr-rn :fit biva.:tit-.d . "ori.es <: r.,gL i'orn n.'- M ^^ ;rch to ,sbo-_' 10 :T,cfie:. in mi.cknf.5s. Much cslmon- 

pin.k "ock g>p um ,  p.i ilie.i to the be~c:r>g, .aDid ,riuxi of wh.i-.e ;Aun sp^. cm tne bedding <st varying 

a n.gles  

?ed, ;:t.3nd Irt cliff ^.nd ilutecf will fo - hr-:gn."'; oi ISO feel ind more whete the Shinarump foims a ledge 

-H the top. !n pl^ce:- fhcse cliff bed' writhe: in.»o knobay foim; irr.d :h«,l)i ledgec. Away horn cliff faces 

this iilt'itone jinif wea-tht*; :o form rorrid-lopped slopes and ridges covered wif.h debris. Commonly, steep 

slopes aite thinly cover&d with well-cemeu'.ed fr.ogmenl^ 0

The contact of the Moenkopi format Ion s,nd ihe Shinsnimp conglomerate is erosional. In most places 

it is only 5,lignily iiTegulii. eisewhuie small ^COHK 1 10 2 feet deep are at the top of the Moenkopi, and 

locally the top hsia been channeled rind filled with Shinairump sandstone «:o a maximum depth of 15 feet.

S h i n A. .r u m p conglomerate

The Shinariimp coRgiome:a.te, evpo^A dricoarmuonslji along the base of Capitol Reef, is chiefly a 

medmm-!.o course-g:sanea f*i:ditor».e  The thickness is as much as 75 feet, but at several places, a mile 

or more Io.".g, tht Shinirump conglomerate ii absent. When seen from & distance, the formation appears 

as L white o: light-blown cliff separating f.he ;lope c- of the Chinle foimation above and the Moenkopi forma­ 

tion   below. From sec. 5 T 0 2S S., R. 6 E 0 soume&st along Capitol Reef the Shinarump conglomerate is 

discontinues'and lent icu'^r. The maximum thickness is 50 feet. West of sec. 5, T.29S,,, R. 61 E. it 

is continuous except at the common co'ner oi ?ecs 0 29, 30, 31, and 32^ T 0 28 S,   R. 5 E 0

The Shinsjiimp conglomerate h composed of  uba.ngnLv to weli-;oi;nded quartz grain?, and contains 

;ome cUy pebbler  -.- - much * 3 ircne- long, and smaller quartz and qus.rtzite pebbles scattered locally 

chrougfi trie ^.ncr'or* o= in len?:*.- .: m-,ch ^- * ir?.chf:& thick a.EQ I feet long. Many grains of white clay 

brown L-oa o>.c- ?<:t -n;:Dle uiaf.r. the r,,wd Je.E.:. i;n the Urge re-eo.tr.irt noifh of Sulphur Cieek (sec. 30 S 

l c ?8 S n , R, ^ 1 . pyra ^odj-Ie-. -v }.;;'ge -:..i 2' b> 3 by 6 ir;ch?y were found in. a zrcne 10 feet, thick, about 

20 !<,- : above *:ns D: >e of th«: fo/m-i-fior,. '.h^ 3i_' oj.ndin.g ^.and^cnf; u whiu, and coni-5-ins small gr.a.ins
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of green and blue coppt' minerals.,probably coppe' '.ulf^tt;::. The overall colo* of the i'esh rock L« very pale 

orange. Weathered rock i>. gtneially d«rke" because of o*idi>ed iron o f bcc<u,.e of -ed-b'.own wash from ovei- 

lying beds.

Beds are ma.vuve v with laminations generally a fourth of an inch to 2 mcher; thick; cross-laminarioni are 

common through thickn.eKe.-5 of 1 to 3 feet, From sec, 5, T, 29 S., R. 6 E. south to Capitol Wash most 

cross-lamination'- clip generally eastward.

A bed of clay wirh a small amount of sandstone comprises the base of the Shinaiump ovei most of the 

area. This basal bed :anges in thickness from about 6 inches to 8 feet. Locally it contains much carbona­ 

ceous matter. Clay and sandstone are in thin beds half an inch to 3 inches thick, are mixed with small 

pockets of sandstone in clay, or are mixed with pebbles and pockets of clay in sandstone. Mixtures of clay, 

shale, sandstone, sihcified wood, and carbonized wood are common,, particularly where the Shins.rump 

conglomerate fills channel? that have been cut into the underlying Moenkop: formation. The channels that 

have been found in the mapped area are less tnsn 20 feet deep and 250 feet wide.

About 1 1/2 miles ?.outh of Grand Wash (NW 1/4 sec. 36, T, 29 S,, R. 6 E.> & bed of calcareous siltstone, 

1 1/2 feet thick, is. mapped as Shinarump conglomerate. This siltstone contains a layer of jaspei, 2 to 6 

inches thick, spotted and coated with hydrocarbons. The jasper layer extend* about 200 feet north where it 

is in the typical basal bed of clay and sandstone.

The Shinarump conglomerate is, essentially a basal member of the overlying Chinle formation, and in 

places the two formations are difficult to separate. Chinle sandstone ts generally finer grained and darker 

than Shinarump sandstone, but where it rests on Shinarump sandstone the boundary is gradational. In. many 

places lenses of silt/tone snd claystone of the Chinle formation separate Chinle £c,n&tone and Shinarump 

sandstone, and where the lenses pinch out the two sandstones are in contact. For this report, the Shinarump 

conglomerate is restricted to the lower coarser -grained., cross-laminated sandstone, and the variegated bedc 

above are included in the Chinle formation. This differs from past mapping in adjacent a.'ess (Hunt, Averitt, 

and Miller, in pres^ Gilluly 1929, Gregory and Moore 1931; where variegated beds hs.ve been included in the 

Shinarump conglomerate in those areas the contact we* drawn to include a.11 the lower sandstones a.nd con­ 

glomerates.
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C h i n 1 e f o t m A t i o n

The Chicile formation eor&uts chieflv oi claystone *nd sllfstone c with smallet amounts of sandstone, 

limestone, and conglomerate ;t is 425 to 475 ieet in thickness The cUystone beds commonly weather 

to foim steep slopes below the cliff-foirrung Wingate sandstone. Sandstone, limestone, and conglomerate 

beds form small ledges and oluffs.

1'b.f-. chmk: fp'rr,at,;o.c i-: divided ir' o two units; a lower unit of clAyfttDfte, siltstone 0 and sandstone, and an 

upper unit of chiefly claystone and siltstone with beds of impure limestone. The top of the lower unit is 

drawn at the top of a persistent bed of sandstone about 280 feet above the base of the formation.

The lower unit is chiefly claystone with a small amount of sandstone. It can be divided roughly into 

three parts, which in ascending order are; {It greenish gray to light olive gray claystone in beds 2 to 3 feet 

thick, composing about 80 percent of the total section,, and very fine- to medium-grained gray and brown 

chiefly quaitz sandstone in beds and lenses having some small scale cross-laminations and ripple marks; 

$2} :ed s.nd reddish brown. cla-.ystone and siltstone and lenticular beds of quartz sandstone containing clay 

pebbles in places and having £ calcareous cement locally; and (3) thin- and massive-bedded fine- to 

medium-grained gray and reddish brown sandstone of chiefly quartz and clay containing lenses, 6 to 8 

inches thick, of siltstone- and claystone-pebble conglomerate. The upper sandstone is persistent through 

the area mapped. It contains both even- and cioss-laminations and has an average thickness of about 

30 feet.

Chiefly siltstone and beds of impure limestone comprise the upper unit of the Chinle formation. 

Most siltstone beds are pale reddish brown. Limestone beds s 2 to 3 feet thick, are more resistant than 

the sitfstone and fojm small ledge,* or piominent beds along the slopes, but pinch out in places; they are 

pale red and light greenish-gray.

In parts of the siea between Grand Wash and Capitol Wash a prominent bed of conglomerate and 

sandr.tone crops out about 30 feel below the top of the formation The conglomerate h composed 

chiefly of pebbles of fed iilt: tone and claystone generally a fourth to a naif inch across and subangular 

to subrounded A few uiegulai elongate pebbles of whxie clay are five inches long. In places the con­ 

glomerate is crovE-UmiRAted and interbedded witn ciosj-laminated fine-grained calcareous sandstone.
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The conglomerate contains many bone fragments.

In most places the top of the Chinle formation is a siltstone or claystone.. but locally it is a sandstone 

containing numerous clay pebbles. The contact between the Chinle and the overlying Wingate sandstone 

appears to be conformable ovei long distances, but in places Chinle beds are truncated by Wingate strata. 

Locally V-shaped wedges of Wingate sandstone extend down into the Chinle for depths of 1 to 2 feet; these 

wedges probably are filled cracks but may be filled small channels.

Jurassic (?) rocks (Glen Canyon group)

Jurassic (?) rocks exposed in the part of Capitol Reef mapped in 1951 are the Wingate sandstone, the 

Kayenta formation., and the Navajo sandstone. Nearly all the rock is fine-grained sandstone, but a small 

amount is thinly bedded conglomerate.

Wingate sandstone

Wingate sandstone forms the red-brown vertical cliff of Capitol Reef. Alidade measurements indicate 

that the thickness of this formation is between 320 and 380 feet. Fine-grained quartz sandstone comprises 

most of the formation. Small pockets and stringers of medium- to coarse-grained amber quartz pebbles 

are common at or near the base. Beds are few, massive, and cross-bedded and cross-laminated on a large 

scale. The cross-laminations dip in random directions.

The contact with the overlying Kayenta formation is drawn at the base of the sandstone beds that are 

evenly laminated or have small-scale cross-laminations; these Kayenta beds are lenticular in most places.

Kayenta formation

Beds of the Kayenta formation form the upper part of the cliff of Capitol Reef in places and the terraced 

ledges within severs! hundred feet of the cliff edge. The thickness of the Kayenta is about 240 feet, but it 

varies laterally. The most easily accessible exposures are in the washes cut through the Reef. Yellow to 

brown sandstone and conglomerate comprise the formation. Beds are massive to thin-bedded, are both 

evenly laminated and cross-laminated, are in short lenses and in fairly continuous beds, and are channeled 

locally.



N^v&jo s * n d < t o n e

The M*v*tjo u-ndsitoae. it exposed on the cr.e»t aiW k»;ck side? of Cfc^Uol Reef. White "whsdebacks" or

rounded :i<*ge:> formed ilang north -t: end ing joints, and lounefed conei «nd bosses of Navajo sandstone are

conspicuous etosional forms stop the reef. The minimum thickness of the formation is probably at least
t 

500 feet, but it has not seen measured,

Nearly the enuie formation k white, tan. ot buff sandstone with prominent tangential cross-bedding 

on i large ?csle

No beds above the Navajo sandstone have been mapped, but the Carmel formation of the San Rafael 

groi£p of Jurassic age overlies the Navajo sandstone.

jjuajernary sediments

Quaternary sediments mapped in the Capitol Reef area daring 1951 consist of sand And gravel which 

cap pediments and teiraees znd Recent alluvium which i? fovntf along Sulphur Creek and the Fremont 

Rivet. '

STRUCTURE

The asea mapped in 1961 is along 5h« north and east flanks of a northwest-trending dome, the east 

flank of which is a continuation of the Waterpocket Fold. Dips range from 4° to 15° E., NE., and N., 

and chaage gradually between the extremes,, Upper Moenkopi beds on the east lirnfr of the dome have 

been folde4 In two small area*; one foli trends N, 50° E,, the other N. 70° W.

Normal faults are prominent in the north part of the area. They trend west-north west, and the 

maximum throw on any fa«Blt is ftbout 200 fe«ts the northernmost ones are downthrown on the south, the 

southernmost ones downthrown on the north. Dips of faults *re steep to vertical. In sees. 6 and 7, 

T c 29 S, , R. 6 E, several small normal faults ttend almost »orth p dip 75° to 85° E. and W.. and have 

throws of as much as 30 feet,,

Prominent jaints aie in the massive sandstoae strata. The most prominent set trends generally within 

29° »f noith N«nh-t!ending joints cut the m*ssive Wingsie and Navajo sandstones along the crest of
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Capitol Reef. These joliyis are accentuated by the erosion of narrow gorges along them. In the northern part 

of the s.rea rruny joints are &ko parallel to the west-northwest trending faults, and a pattern of neatly right 

angle joints u, fbimed.

Locally, prominent joints in the Shinaiump conglomerate trend between N. 10° W. and N. 20° W. and 

dip about S. 7QQ W, They are best observed in the few small areas where; dip slopes have been developed 

on me Shmarump. In sec. 12, T. 30 S., R. 6 fc , eke cliff face on the Shinaramp has smooth surfaces 

parallel to these joints.

Small joints break the sandstone beds of the Moenkopi formation, but not enough observations have been 

made to determine the pattern. In the Coconino sandstone along the Fremont River, joints trend generally 

north, and small meanders in the river are present along them.

URANIUM DEPOSITS 

Types of deposits

Uranium deposits ate in the basal part of the Shinarump conglomerate. Uranium minerals present are 

zippeite, a hydrous uranium sulfate, (Hess, 1924., pp. 70-73) and metatorbernite, a copper uranium phosphate. 

Secondary copper minerals., chiefly hydrous copper sulfates, are associated with the uranium deposits. Chalco- 

pyrite w&t found in one place in the Moenkopi formation about 1 1/2 feet below the base of the Shinarump in 

the Oyler mine.

The highest radioactivity noted is in a clay bed at the base of the Shinarump conglomerate. This bed 

ranges from 6 inches to 8 feet in thickness, but in most places is 6 inches to 1 foot thick. It contains pods, 

stringers., and a half- to 2 inch-thick beds of sandstone, and commonly contains carbonized wood, some 

silicified wood, and clay pebbles. In the NW 1/4 of sec. 3Q, T. 29 S.   R_ 6 E., a layer of jasper extends for 

about 400 feet in the basal clay, in part siltstone at this locality. The jasper layer is coated and spotted with 

hydrocarbon in places, tws some copper stain, small amounts of pyrite, and is slightly radioactive. The 

hydrocarbon appears to be the radioactive material.

On the Colorado Plateau many uranium deposits in the Shinarump conglomerate are in sandstone arid 

coriglomerate beds deposited in channels cut into the underlying Moenkopi formation. Such channel fills
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ate likely pl«ce. roi irrannim depo-.itj m iht, Capitol Reef -.?ea. Two definite channel fill deposits have been 

founc in ihfc i'ei rmppt-d'. oiu .; -,i the Gyle; Mine .vnd ;ne otr,.er r j.t the ri:ch Spring prospect on the south 

 aide of Moorue Di«w, Fill:, of po/^ay 'h-.'Jow crunnej; oc.cur between G!« nd Wasn ^nc Ca.pitol Wo*h. but 

at all the^e loc.=\lii:cejr trie channel' .-ire. oDr.cu;e, Channel fills appeal to be likely place* foj uranium con­ 

centration.,, but on the basis of piei-ent knowledge other favorable features,, particularly clay beds and 

carbonaceous material, rnuu be part of the fill for the fo.'matjion of a clepos.it.

Qyjj; _r_ jgjJIg.-.

The Oyler mine is on the north side of Grand Wash in the SB 1/4 sec. 26 = T. 29 S. , R, 6 £  Mine 

workings consist, of 2 adits connected by a1 ciosc-cut and 3 other short cross-cuts (figs. 4 and 6), Little develop­ 

ment work has been done because prospecting and mining were until recently prohibited in the Capitol Reef 

National Monument. Previous exs.minAfionr; of the mine have been made by D 0 L 0 Everhart (1950, pp. 4-6) 

of the Atomic Energy Commis'lor: <nc by D 0 G, Wy^.nt Ipersonal communication of the Geological Survey.

The deposits 5ie in the Shin.^ramp beds filling a channel cut into the underlying Moenkopi (fig. 5); the 

channel is about 30 feet wide and slightly less than 10 feet deep. The iraee of clay bed, half a foot to 

about 1 1/2 feet thick, e.\ the b«.ie of the Shinatump show* the configuration of the Moenkopi-Shinarump 

contact at this locality.. The b&se of the channel fill is irregular > as h the contact eisewhere c so that the 

exact course of the channel is difficult to determine, It appears to have a general trend that is a few degrees 

east of north.

The uranium minerals and other ladioactive materials are in the tan and yellowish clay beds at the base 

of Shinarump ?fig. 6},, Most copper minerals are also in the same clay bed. The clay contains pods and 

stringers of white clay ^probably « haute and. natioalunite;.. 1 to 2 inches thick and as much as 30 feet long, 

And fragments of carbonized wood. Most carbonized wood in the clay is radioactive. Effluotescent crusts 

of gypsum coat the clay in places <?nc vemlets of gypsum cut the clay and the underlying Moenkopi. 

Shinaiump sandstone beds, containing carbonized wood fragments and clay pebbles., overlie the clay. In 

most place* the sandstone directly above the clay & c:oss-laminated aridis oveilain by massive sandstone, 

but iome masrive sandstone lief on the clay Concentrations of thin carbonized wood fragments in the 

sandstone Aie either not radioactive o: ?.:e ve:y m.laly so,
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EXPLANATION

t ENH 82 - sarnple number 

C 0.6' - ckannel 5<u*pU; 

U 0-44 -
by'cin

O 1^-13 _

^ )

£-7(0-2)

FIGURE 6. ASSAY MAP OF THE OYLER MINE 
Samples from clay bed, i foot to 2 feet thick, 

at base of Shinarump conglomerate



~j\r. mor.;j :.j'd"^n; ;nu: : , j.:n m^i- --i,". .\ / ppd:< d- .. \ixa r:orn v- .vrf-.v '»>  Hs:-. ?. $ (  1924, pp.. 70-73; o 

H occu,' :- 'ft- r>i',-Ti cr.*> rr- a r n,- T owv pi"" or ' n-- ..ir f"rl ";*' A .Trull imam', o* me'-« T o::ne/'nire 

icconrip.vn.r T r.-: ;;pp- ;    ?- cr g>p._:n . r..' : -c . ..:.-..- TJcs -a.;lo r. ;ii,r. i^y^r. of nppeire, 

Me:;. ro.'3^:r:;.'.<r p-v;?;.tl<;- ) -o * mm :r, riniin  :' ;. .\.;:r ii c c:":<,?>~a ""^caga p*u o* "he white cUy, 

Chalcopjir.re w^- s. >pQ--n :n OG^ .po; ^bous: II r f- t teiow ;hf top of *he Moenkopl. Grjjiner <nd 

Cirdinf '1951, p 17' :::v! "'r^ fc'lowing inmf^: '/cm "hr O/l«r mirf :choepite, p^rau-choepite : 9.)) 0 

cklodoK^ki:e unknown 'ye.IIov mii;r-^L <,liinj.e, lepidocj'cciii.. gyp-^m s and basic coppei si If&reJ..

Moenkopi beds 4tv. chie:l> tedc:?ii brown, CD? o^e.t moct of the A-.rr& ihey are bleached to & grayish 

green for a- gensjil thickness o; a hilr" 10 i fool a.t the contact with the overlying Shinanimp. In the vicinity 

of the Oyler mine the bi&,j,cr.ed eoae is much thic'ke,' tr-^r.- mcst pla,ce§ 3 the maximum thickness is at the 

west side of the west -..ail .

The b«sal Shittiirump cls> n>: :,i-d:o*ctbe foj i,bot;.>. 400 fe^r nonkweii of the Oyleir mine. The clay is 

also slightly :<?GLoacri%,- :o: 60 ffei ei;t of "he m_: e -.o vTif:"r- ".pz.^t be n.e«th %IIuvmm La Grind Wash, 

M.i>.imiim idavity u 4 to 5 anne..- h^ckgio^nc, !>  rporty,, i,s.d atc^ei-se;- t-way from the mine. Through 

thii s.ie< copper ir<tiniii.g :: c.cmmor. in. tks bleick^a cl.i.y it rhs top of "he Moenkopi formation.

Tne i4 i:ch Spang prospect on rhe ouhwe". -.ice of Moorae Draw ic in Shmaiump beds filling a channel 

cut in the undedying Moenkopi The channel 100 to 250 fee:, wide, depending on possible curves,, and 

15 feet deep, is e*poted on one chfi 'ice. The channel if aisymmfctric the east margin slopes steeply to 

the iouthweit ind trends about K 40° W,   And the w«c>t ma^g.fi slopes gently to the en^ ,nnd trend? about 

N. 100 w. The basal clay bed of :he Shin-trump : : 6 mches o: leys ir: thickness m this channel fill, and 

the cl*y rt-nd S'nir.irump is « waole conrdin littlt- Carbonaceous msteus.1. Clay pebbles aie scattered 

through ^11 the Shina:ump beds approYlmAieiy 40 ieet in m« /imum thickness, and iron oxide staining 

in the Shm*rump i.r more prominent rh^n in most e'pOf.,u.".e£

High ladiOttCti'vity i': jesMicred to <?, gjay cUy bed it the o-vse of the Shinaiump 3.nd to a clay lens 1 1/2 

ieet above the bi.:fc- both cl«,y. fire in a /one £0 feet wide at rhe deepen pan of the channel, Secondaty
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copper mineiails form coatings on the clay parting', and occur as small spots in the sandstone*! much a: 6 feet 

Above the bate of the Shinarump.

Analyses of three samples from the clay follow:

Percent

eU~- U V90r, Cu& <3

Grab sample; copper stained gray clay, 4 inches
thick, ar base of Shinarump 0.16 0.33 0.09 8.22

f*iab sample; gray clay, 2 1/2 inches thick, at
base of Shinarump . 049 .048 .10 .30

Grab sample; gray clay lens with carbonaceous
material; 1 1/2 feet above base of Shinarump .28 ,49 .09 .35

I/ eU is equivalent uranium

The sandstone is not radioactive and the clay makes up a very small percentage of the lock. The lack 

of a larger area of high radioactivity may be due to the very small percentages of clay and of carbonaceous 

material in this channel fill.

fiiospects between Grand Wash and Capitol Wash

Several piowpeets *nd claims are between Grand Wash and Capitol Wash. At some of these, radioactive 

rock appeals to be in very shallow .channel-fills with scours of about 2 feet deep; the top of the Moenkopi 

formation, however, is scoured to depths of 2 feet at so many places in the area that it is doubtful they should 

be called channels.

On the first isolated Shinarump outcrop (Bluebird claims) directly south of the Oyler mine, 9 feet of 

Moenkopi beds have been cut out along a channel margin. Only the west side of the channel remains, as the 

east part has been removed by erosion. The west margin trends about N. 45° E., and it may be a southward 

extension of the channel fill at the Oyler mine, although it would have to curve sharply to the west to tie to 

the Oyler channel; the Shinaiump hat been removed by erosion between the Oylei mine and this exposure. 

Specks and coatings of metatorbemite are in the basal clay bed of the Shinarump, and the upper part of the 

Moenkopi is bleached io; 1 1/2 to 2 feet below the Shinarump. Analyses of two samples collected east



(also SluebL'd claims')) of this is>ola$ed ou?crop follow;
P e - c'e n ?.

eL-J/ '.. Y20 5 Cu

Change 1 sample; 2 feet long 4 Inches b*sa* 
Shinarwrop, 1 foot 8 inchet upper bleache«l 
Mo«nkopi 0.031 0,061 0 0 10 0.05

G;ab jarapl« from gray clay^ 5 to 9 icches
duck, 2 feet 3 imches above base oi Sb.inaiiu.mp   049 . 046   05   25

I/ eU is equivalent uranium

At the prospect along the line between sees. 35 and 36, T. 29 S., R, 6 E. Shinarump beds fill a scour 

that is 2 to 3 feet deep, about 35 feet wide, and appears to trend about N. to N. 10 E. The basal 2 feet of 

the Shinarump is a mixture of thin clay and sandstone beds and saingers and carbonized wood fragments and 

seams. Bleached Moenkopi silts'tone is about 1 1/2 feet thick below me Shinarump, Some copper stain is 

scattered in the base of the Shinarump and the uppe^ 2 fees of the Meeikopi, and raje thin coatings of meta- 

torbeinite a:-- ir 'the, basa! 1 foot o^ the Sainanxrop, Roth crc^s -laminated and masrive Shinammp jai?.dftone 

ovetlie ihe basal clay and sandstone bed; the upper sandstone contaiiLs carbonaceous fragments. Above the 

lower 2 feet, the Shinaiump is not: radioactive. Analyses of twc samples from this locality follows

Percent 

U V2O 5 Cu

Channel sample 6 inches long and 4 inches
wide at base of Sliinarump 0.32 0.38 0.10 0, 15

Channel sample 10 Inches long and 3 inches
wide^ chiefly sandstone and some carbonaceous
material at base of Shinaffump .014 .011 .09 .05

I/ eU is equivalent uranium

A layer o 1* jasper, 2 to 8 inches thick, spotted and coated with hydrocarbon and containing secondary 

copper minerals,, is at the prospect (the Capitol claim) in the NW 1/4 sec, 360 T 0 29 S,   R_ 6 E 0 At the 

prospect pit the jasper is in a clay and siltstone bed in the base of the Shinarump. To the north this siltstone 

bed passes into 'Jiin.^ interbedded clay and sandstone with carbonaceous fragments similar to the basal clay 

bed elsevhe:*. A 2-foot, chan.ne.l sample taken from this bed of clay., e andstoj?.e B and jasper with hydrocarbon
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and carbonaceous ma mesial has 'die following awa^i*:

Percent

eLY -' :; v2O5 Cu 

0. 088 0.048 0.05 0.03 

J7 eU is equivalent uranium

From the Capitol claim south to Capitol!?ash secondary copper minerals are scattered through the basal 

1 foot of the Shinarump and the upper 1 to 2 fee: of the Moenkopi; gypsum is abundant near the contact in both 

formations and white clay is common in discontinuous beds, 1 to 2 inches thick, at the base and in the lower 

1 to 2 feet of the Shinarump. No abnormal radioactivity was noted along this strip of exposures except in 

carbonaceous fragments and seams at the prospect (All American No. 3 claim) in sec. 1» T. 30 S., R0 6 E. 

The following analyses were made of two selected samples of carbonaceous material from this claim:

Percent

eU y U Cu 

0.32 0.41 0.15 

.034 .028 .17 

I/ eU is equivalent uranium

These analyses represent only some of the carbonaceous material and consequently a veTy small percentage of 

rock.

RESULTS OF WORK

Guides for prospecting

During studies of the pre-Morrison rocks on the Colorado Plateau, data have been accumulated on 

features to note, map, and study as possible guides to finding uranium deposits. No single feature, except of 

course uranium minerals or radioactive rock, is positive evidence of a uranium deposit, but the presence of 

one or several guides in the list that follows indicates that a detailed search for uranium is warranted.



rb.e iollrwrn.g g'.i*'>v  - &''  >.n **'£  g-oup"; f 1 t.r»o'e nov. cof-idi -*t: (ro< i/id-.c.ai*vf oi a po^;.bK~ irani 

x* Ln « ,'> « apr.o' R>«-' 3'- a,, srnJ'T, wo-i- ;;  - d tnu 'a' in .''-r> a->-3 i OP >r»s- > nV-a^o D 's*f au b;,t r.o* 

cor«ideisd pa^'icuia/^ locijca ;.\v wow of ^a'uum depor.-?:- .Lv :oe «.'ap:!c' Re* f area.,

fo'i prospecting in tbe Capito! Rsef a.'^ a

uranium minerals aie vfeibif, fv&n slight iudioac-ivity ijndicases that

the area sbouJd bt closely examined,

channel cut fca the MpenkcpJ. - -Channel fills are considered gocsd

guides becasisf; dopants have been fou.r,d Lm such sedimentary ssziicsx'ei.., Channel fi]-.e lacking other favorable 

featiUE'tts,, howrVK/,, are no': rn'o-fessaril/ <,aa.r!.ife"nut ,

d C?PPe ' rJineja^-, --"""opp^r mi^e^a-r- an consider.-? »i fayp':ab,r gyids./ fc-- two p r ;j?.clpa! re-asomr. 

1} ^hf.y a:*-, fo'op.d :r 3'! place-"- wni-rs rhe^, i\ :adicacuve ;cck in ?sh> -' ap:. <"-i R< e 1 s:1 - 3 P ar»^- /;'; Jiey 'iircLcate 

that roiae? aiding niutjcn.^ oi s,orne r,yp^ have moved ihiaugn the be.ds, MOST, coppt. 7" is found a.;> blue and greer. 

^tain_' 0 pjobabh i^ thi iomof copp<: :- sulfasts. Meuroibe ; .*  <; and efo.a'cqmit:e in nxr.e place: were fo'j.frd :u. 

the Ovle: mm*?, ap*l oftalcopy^ltv :.<  dii .s»'rniJ7.ated 1? lime>tone lr the lovf; m-Tnbe- o' th^ Mc^nkcpi forma­ 

tion west of &* B-.ea mapped in 19'>1 Coppt-r ^Saining is much mo:e abundant rha  '.adioactive mareTiaJ in 

the basal Shmarump conglomerate and in the uppei 2 feet of the Moenkopi fo;mauoa,

e 0 Concenfaation pj^carbcaaceous matasr. -=Casbonaceous mattes,, pa^ticulaTly concenizated in a clay 

b?d aK rhe ba*« of a channel fXll, is corrtmonly uitanifero?K oi has iFaaxferous lock associated with It. Locally 

it is slightly ujaniferous whefe ii fe nor in a definite chanre'. Til!

f, Th^^ggg^oj bleached clay wj!chj<anj>jyne atjh*1 top of theJ4ot:T?i<opj;, Jo^matiep, - -The top of the 

ited Mot.nkopi io'rna'don is bleached !n gtav or gxep.r>i5h g"ay more de> piy wh' > i" -jrdrrliej a channsl fill of 

Shinarun?p coog!ome.'3t£. Ovet mo;t of the a:>a only the ->op 6 ro 1? fech-es of the Moenkopi formfcfitOE i^

^.P/. samcbSOTe^: ba-a oj_ jjj:̂ a;i..i>mp^ - A I aye; of clay wirh a small 

amoxn of saod>"o.ne i« sr thf ba'-e of '}> .' Sn.i.jia/u.mp cong*ornf.;.at>- OVF- mr*r. o f Lv »~ area. Commonly, this layer
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contains much carbonaceous matter and almost all the rad.toac&Te material. This layer in iaelf is not a 

to ore, but if it Is less Shan i inches thick,, little radioactive matfcilal is present.

h, Hydrocarbons.  The presence of hydrocarbons In the Shinarump conglomerate is an aajworei 

in the Capitol Reef area. At the Capitol claim, in lee. 36, T. 29 S. , I. 6 E.. hydrocarbon on jasper is. the 

Shinarump is slightly radioactive. Hydrocarbons in the Kaibab limestone and in the lower limestone member of 

the Moenkopi formation are not radioactive. As a result of finding radioactive hydrocarbons in the Shin&mmp, 

the hydrocarbons appear to be good guides, but, on the basis of present knowledge, they seem to be scarce.

Guides used elsewhere in the Colorado Plateau 

but not considered particularly indicative now 

in the Capitol Reef area

a. Iron° manganese stain

b. JFjactures

c- Sulfide minerals

d. Concentiratioa of clay pebbles in sandstone

e. Massive leaticulai sandstone

f. Hydrousjmica

g. Alunite
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